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1. Introduction 

The WlRiilist program Is a design aid Intended for use with 
TiL Integrated Circuits assembled on a Camblon 56 socket wire 
wrap toard* 

There are two types of data the prograa accepts} 

1) which IC is in which socket 

2) which pins are competed together on one run* 

frtt thi* information the program provides the following 
t'«$iturssi 

l) cheesing of data 

£) optimization of wire order 

3) listing of wire runs ei*in« length, load ing t etc. 

4) listing of sockets showing IC, which sections used. 
b) listing of connector pins and signal. 

6) production of paper tapes for seal-automatic wire-wrap 
l&chiues. 

it is planned to also provide plotter drawings of the block 

scheu&ticSi 



rflftElist Pa«e Z 

Z. Baaic Counaods 

2.1 The POT command 

> 

POT lCaa*e,slot# 

Tbls coia&ni specifies the name of the IC to be placed in 
ML a slot (E.G. PUT HC3O0O.4 ). The description of most IC's is 
contained within tha pro-am. logically separate gates, Ff's,, 
etc. within the sane package are called sections. Furthermore, 
in the case of AHJJ-OR gates, each AND within the saae section is 
call 4-1 a sab- section* Each pin within a S£C {or SSSC) has a 
unique symbolic name (E.G* nil}* 

2.2 The tfIA£ conaaad 

WIRE plnl,pii£,**« 

This coauand logically connects together pin! and pln2 such 
that tney will be on the sane wire run. Any number of pins lay 
be specified* separated by commas. The format of the pin 
specification has three variations; 
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{sloW pin#) - E.G. (1 li) 

ihii iaentif tea the specific pin by giving the slot and IC 
pin {not th«* socket pin mwiber) numerically* For 14 pin DIP' a 
th* IC pin number vill correspond to a socket pin no* one higher* 
Slot refers specially to ibe connector pins. 

Blot* ktlAZ 

This specifies the slot, the SEC {A) and the pin name 
Usui). Sub-aec lions are specified by giving AC; for SS1C--C of 
SaC-A. Slot number is again a numeric expresion. 

*run nam* 

The program has a dictionary of run names or signal names 
witn *n entry i'or the high (+) and low (-) state of each signal* 
Thi* allocs ref«r«ncs to a particular run without naming a 
specific pin* The run naae consists of a signal name of, f arjy 
number^of character^. (gxcludiag fl eomuia, carriage return, '( # %" p 
and n -'\) The fjra (0) or (1) is used to specify whether till* 
run naae t* associated with the zero or one state of a 
flip-flop. The plus &&i minus are used to indicate that the 
assertion of tills signal Is either hi$h or grid. For instance, 
the run n&ae *F00{J}- would show that this wire was low when FF 
i'00 la in the one state* Sample run names and the reduced 
equivalent* are given bel^w; 



*foo *foo+ 
-food)} *foo- 
*foo{tO- *t>5+ 

*-foo- *foo+ 
*lodd aO 
•fry {18, £j} 

Id the PUT command, if run names are given after the slot 

number, they will be defined as the outiwt of the corresponding 

section* For example! 

■» 

PUT ;4C3GQ0 t £ t LQM> A. LOAD B 
*' ill be equivalent to 



UIh£ *L04D h,Z AsOOT 
¥181 *LOAD B,2 BsOUf 

The prograa predefines two signal n&aes, *GHD and *HIOH. 

.^iaa ¥IiL£d to *GWD will act be connected together, but will be 

wire.i to tne mi pin at the socket, (along with the end and Vcc 

pins of the IC whlcb are inown to the program). 
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■5* Other Cojunaads 3.1 ,VIHEL 

This coramani produces the file "** IfRLIST" which consists of 

information for each run similar to this example* 
^ATfi KAtf+ (49-11)10 KC3000-M 1.0 

(4^14)13 MC3000-IH 1.0 0,3 [fi. 

(4J-3)2 ,-IWO00-lN 1,0 0.4 IH. 

(4X5)5 34C3O0O-IK 1.0 0.3 IM. 

(50-11)10 MC3000-IB 1,0 0,3 IH, 

(60-14)13 MC3000-IM 1.0 0.3 IN, 

(50-6)5 HC300D-IH 1.0 0.3 IN. 

(50-3)2 HC3000-IN 1.0 0.3 IJt. 

-9.0 2,2 IK. MO OUTPUT 

The run name appears at the beginning of the first line. 

£ach line shows the next pin on the optimal order run. 

In parenthesis is the a lot*- socket pin#. For 14 pin DIP's 
tne IC pin is shown following the close paren. 

The module typ* and the pin typo. 

The loading for tnis pin in units of m-III loads. 

The Hire length from the last pin to this. 

The last line snows the cumulative loading for this run, 
negative if the ojtput driving capability is exceeded. A flag 
"SO OUTPUT" is shown if no gate drives this line. 

3.2 .ML 

This command produces the file "** UML* with the following 
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WlitUltat 




forjiat: 




41 


4C2004 




SEC A 


11 


OJT 10 OUT+ 


12 


XC (1? 11) 


13 


X£ {17 12) 




SU&SfiC A 


1 


IM2 MB 18+ 


14 


Iltl AO 18- 


' 


SUBSiiC B 


Z 


iiti ao ia+ 


3 


IK2 HA£ 18- 




3UBSJ& C 


5 


Ml AO 19- 


6 


1U MAS 19+ 




StfBSfiG D 


7 


Ml AO 19+ 


8 


Im£ /(All 19- 


9 


IN3 HIGrt+ 






ihe fifit Line gives the socket number and the IC type. 
Ux*ier heading & for each SBC add SSK a line for each pin 
gives the pin, number, the pin name, and the connected signal or 

pin. 

Produced at the same tiae is a list of connector pins and 
conjLectsd ran naaas, 

3.3 MUSB 

THia couatui examines all of the IC's looking for unused 
plus. There are four c&sdsj 
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1) the jEC la not used 

Z) the S*C is an AfiB - connect unused pins to *HIGH 

3) The SEC is an OR - connect unused pins to *GMD 

4) AttD-Ott gate - if the SSi£ is used, connect remaining pins 
to *HIfei, otherwise connect one of ttie pins to *GHD« 
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4. tig in? the program 



Luj.il prisr-ia WIriE$~H 

read file .,-lMD KLUUG8 DATA 

connect unused plus .UitlTSD 

crsute uml .ohl 

■ WLiEL 

io?)^ .ior 1,1 $~x. 

TECQ H 

Eh HSKt SLUlKiS KRUSfffl 

If the program an counters an error it will print out & 

me**dge followed by the line of Input that probably caused the 

error. It will stop reading the file and will wait for further 

couiiaando froa the teletype. 

i.l -Ucro rjccissor 



fiie wtreliit program has a aacro process so r that for most 
purpose* la identical to the macro processor of MIDAS (described 
in aI lano 30 pp 16-26). $oae ingenuity in the use of this 
feature" will usually alliw some amount of conciseness and 
symbolic representation at the cost of minor exasperation. 






nuuit Page 9 

u. AppeaUx - List of IC definitions 

**&Uf>niAg is a list of the defined IC typas* Under each SEC 
pin# symbolic pin aaas pin type loading 






:io ±A CONSOLS 6 ¥&i&. 00:01:13 

10DUU UTILIZATION CiAHT ft» 1 'HIS ITAdStOfJ tflSal ZOU 

i£j6dS4si JAt4 0^,1929 



* 


SN 7475 






3 


MC2002 






3 


HC2Q04 




/-*• 


iiEC A 






SJC 


A 






SEC A 




1 


x0 


50 


10.0 


11 


*c 


IPANDR 1,3 


11 


our out io.o 


z 


IN 


:;i 


4.0 


14 


XI 


APANDR 1,3 


12 


XC XPAMDH 10.0 


13 


cue 


u 


4.0 




SUBSEC A 




13 


U XPANDB 10*0 


lQ 


vl 


*i 


10.0 


1 


IH3 


III 


1.3 




Sil£S«:C A 






&iJC 


£ 




13 


INI 


IH 


1.3 


1 


IS2 IK 


1.3 





lit 


IN 2.0 


14 


IN2 


rs 


1.3 


14 


INI IK 


1.3 


14 


0_Q 


QO 10.0 




SUBSEC B 






SUBSEC b 




lo 


31 


Ql 10.0 


2 


INI 


in 


1.3 


2 


m ik 


1.3 




SIX! 


C 




3 


INS 


IS 


1.3 


3 


IN2 IK 


1.3 


4 


CidC 


IM 


4.0 




SUBSEC C 






SUBSEC C 




6 


ra 


EM 


2.0 


$ 


INI 


IM 


1.3 


Q 


INL IN 


1.3 


10 


V 


Ql 


10. 


6 


IH2 


IV 


1.3 


6 


IH2 IN 


1.3 


us 


140 


ao 


10.0 




SUBSEC a 






SUBSEC I) 






i£C 


D 




7 


INI 


IS 


1.3 


7 


IHL IK 


1.3 


V 


[H 


in 


2,0 


8 


IN2 


IK 


1.3 


8 


IM2 IM 


1.3 


s 


jfl 


QO 


10.0 


9 


IN3 


IS 


1.3 


9 


IH3 IK 


1.3 


j 


<1 


Ql 


10.Q 
















: 


;IC3000 

dr.C 


« 




.-_... 


MC3002 
SEC 


k 




b 


MC3005 
SEC A 




l 


Inl 


Tfi 


1.0 


1 


INI 


IN 


1.0 


1 


INI IN 


1.0 


il 


IH2 


in 


1.0 


2 


TN2 


IK 


1.0 


2 


IH2 IN 


1.0 


J 


OUT 


am 


! 10. C 


3 


OUT 


001 


: 10.0 


12 


OUT OUT 10.0 




SEC 


2 






SEC 


B 




13 


IN3 IN 


1.0 


^"4 


Ial 


IN 


1.0 


4 


INl 


n, 


1.0 




SEC B 




O 


i-..-: 


u 


1.0 


5 


112 


IK 


1.0 


3 


INI IN 


1.0 


6 


OdT 


JU1 


! 10*0 


6 


OUT 


cui 


' 10,0 


■i 


IH2 IN 


1.0 




SEC 


c 






SEC 


c 




5 


mz Hi 


1.0 


S 


uuT 


;U'] 


! 10.0 


5 


OUT 


OJ'I 


: io.o 


6 


our out 


' LO.O 


J 


[HI 


IN 


1.0 


9 


IHl 


IK 


1.0 




SAC C 




10 


1. 44 


IN 


UO 


10 


112 


IK 


1.0 


a 


OUT OUT 


' LO.O 




jlC 


11 






SEC 


D 




9 


IHl IN 


1.0 


11 


OUT 


LIT] 


' 10.0 


11 


OUT 


001 


: 10.0 


10 


Isi2 IN 


1.0 


14 


iiJl 


IN 


1.0 


12 


Ii41 


IN 


1.0 


11 


I S3 IM 


1.0 



l.i Ili* 11 l.o 13 IK2 IK 1-0 



«!^tolO fl MC3015 9 WC302Q 

3jSC A SaC A SiC A 



r- 



i 


IHl 


IH 1.0 


1 


INI 


IM 1.0 




5'JBSZC A 


2 


1(42 


IN i.O 


l 


IN2 


IJi 1.0 


9 


IU1 IN 1.0 


.5 


J 


Li 1.0 


3 


IN3 


IN 1.0 


10 


IN2 IN 1.0 


■i 


IM3 


IK 1.0 


4 


IN4 


in 1.0 


11 


XE XPAKDfi 1.0 


S 


1*4 


IK 1.0 


5 , 





v 1.0 


12 


XC XPAKDR 1.0 


6 


OUT 


OUT 10.0 


6 





1.0 




SUBSEC B 




SjiC 


& 


6 


our 


OUT LO.O 


1 


IM2 IN L.O 


i 


OCT 


OUT 10.0 


9 





10.0 


e 


OUT OUT 10.0 


.3 


IJil 


U 1.0 


10 


MS 


TK 1.0 


13 


INI IN 1.0 


\.> 


IH2 


IN 1,0 


11 


IN6 


IK 1.0 




SEC B 


,H 


J 


3 1.0 


12 


IN 7 


:.; i.o 




SUBSEC A 


14 


ILm5 


IS 1.0 


13 


INHi 


IN 1.0 


2 


IS1 IN 1.0 


13 


I hi 


IN 1,0 








3 

4 
5 

G 


IH2 IN UO 
SUBSEC B 
INl IN 1.0 
IN2 IN 1.0 
OUT OOT 10.0 



10 


4C302o 


11 


MC3030 




12 


MC3060 




SSC A 




SEC 


A 




SBC A 


1 


IJll 


IN t.l 


1 


IH2 


IM 1,0 


1 


CLfi IH 1.5 


£ 


ma 


lit 1.1 


'I 


IN3 


IH 1.0 


2 


fi IN 0.6 


6 





tl 1*1 


3 


IM4 


IN 1.0 


3 


CLK IN 1.4 


4 


i o 


in i.i 


11 


XJ? 


XPANDR 1.0 


4 


SET IM 1.0 





IA4 


in i.i 


12 


XC 


XPANDR 1.0 


5 


Ql Ql 10.0 


o 


OUT 


OUT 20.0 


13 


111 


IH 1.0 


s 


QO QO 10.0 




&EC B 




5fcC 


B 




®SBC B 


e 


GUT 


OUT 20.0 


4 


1*1 


IN l.O 


8 


QO QO 10.0 


3 


Iiil 


IN 1.1 


c 


£12 


IH 1.0 


9 


Ql Ql 10.0 


10 


IN2 


IM 1.1 


a 


I Ha 


IN 1.0 


10 


3JtT IH 1.0 


li 


Q 


U 1.1 


8 


IM 


IN 1.0 


11 


CU IH 1.4 


12 


Ifc-3 


lis 1.1 


3 


XC 


a FAX [; a l.C 


12 


U IH 0.6 


13 


Iu4 


IM Ll 


10 


XE 


XPANDR 1.0 


13 


CLH IN 1.5 


1* 


*G306l 


14 


MC3001 


15 


MC3003 




ifcC A 




SEC A 




sac A 


1 


CJ.A 


IN 3.2 


1 


mi 


IN 1.0 


1 


INI IH 1.0 


<; 


X 


IM 0.6 


2 


IH2 


IH 1.0 


2 


IN2 IH l.O 


6 


J 


IM 0.6 


3 


OUT 


OUT 10.0 


3 


OUT OUT 10,0 


' 


oiT 


Is 1.6 




sue 


B 




SEC B 


•-:> 


41 


41 10.0 


k 


INI 


IN Q.O 


4 


INI IN 1.0 


:■ 


QO 


gO 10.0 


5 


IN2 


IH 1.0 


5 


IH2 IH 1.0 




SEC 


B 


6 


OUT 


OUT 10.0 


6 


OUT OUT 10,0 


a 


Q0 


■;0 10.0 




SiC 


C 




SEC C 


9 


-il 


Ql 10.0 


8 


OUT 


OUT 10.0 


8 


OUT OUT tO.Q 


10 


:>ET 


IN 1.6 


9 


IM1 


IN 1.0 


9 


IMl IS 1.0 


i 


J 


It* 0.6 


10 


IN2 


IN 1.0 


10 


IN2 IH l.O 


12 


£ 


IM 0.3 




SBC 


D 




S£C D 


13 


CL-' 


IN 3,2 


11 


OUT 


OUT 10.0 


11 


OUT OUT 10,0 








12 


INI 


IN 1.0 


12 


INI IH 1,0 








13 


[S2 


IS 1.0 


13 


W2 IN l.O 


16 


4C3026 


1 














6EC A 










i 


1 


HI 


JN 1.1 










2 


IK2 


:;■« i.i 












•i 





U 1.1 












■i 


i«;5 


iu i,i 












ii 


1*4 


IH l.l 












o 


OUT 
SfiC 


uot £o.o 

B 












8 


JUT 


OUT 20.0 












a 


la 


IM Ll 












10 


uz 


In 1.1 












11 





U 1.1 












12 


IMS 


In 1.1 












13 


IN4 


IM Ll 













